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Abstract[] Five oleanane-type triterpenoid saponins were isolated from the roots of Psammosilene tunicoides 


W. C. Wuet C. Y. Wu. Their structures were elucidated by spectral and chemical methods as 3-O-8- 
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O B-D-glucopyranosyl] 1—3 -о-1-Һатпоругапоѕў 1—2[}8-D-fucopyranosidd] 400 3-0-8-D-galactopy- 
ranosyH 1 — 2[}68-D-glucuronopyranosyl- gypsogenin-28-0-ß-D-xylopyranosyH 1 — 4 B-D-6-O-acetyl- 


glucopyranosy[] 1—3[[]-o-L-rhamnopyranosy] 1—2[]8-D-fucopyranosidd] 50. Among them[] compound 5 





was a new triterpenoid saponin. 


Key words[] Psammosilene tunicoides|] Caryophyllaceae[] Triterpenoid saponin 


Psammosilene tunicoides W. C. Wu et C. Y. Wul] Caryophyllaceae[] is an only species in 
genus Psammosilene growing in southwest of China. It is a famous herb in Yunnan folk for stopping 
bleeding{] relieving pain and promoting blood circulatiod] Lan[] 19760. The crude saponins obtained 
from the plant have pain-relieving and anti-inflammatory activitied] Song[] 1981[]. As a part of our 
chemical studies on this plant[] we report here the isolation and structure elucidation of five oleanane- 


type triterpenoid saponins. 


Results and discussion 

Compound 1 was obtained as a white amorphous powder. The negative ion FABMS spectrum of 1 
showed a quasi molecular iod] М-НО“ at m/z 807 compatible with the molecular formula C42H64015 . 
Other significant peaks visible at m/z 645[] M-H-162[]" 0 469[] M-H-162-176[]" indicated the elimi- 
nation of one hexosyl and one hexosyluronic acid unit. The ‘Н and °C NMR spectra exhibited two 
anomeric proton and two anomeric carbon signals at д 103.30[] 4.88[] ад and 106.330 5.200 аб. 

Acid hydrolysis of 1 with 5% H580;-MeOH gave an aglycone which was identified as gypsogenin by 
comparison of its PC NMR spectrum with reported да] Murakami et а ] 2001[T] and galactose and glu- 
curonic acid] co-TLC with authentic samples[]. g-Configuration of the anomeric positions were inferred 
from the values of coupling constants in the ЇН NMR spectrum for both galactopyranosyl[] J = 7.48 Hz0 
and glucuronopyranosy[] J = 6.8 НА] moieties. The sequence of the sugars could be determined by the 
HMBC spectrum showing long range correlations between H — 1 of glcUA[] 6 4.88[] and C - 3 of the 
aglycone[] 8 82.51[T] H- 1 of gal] 6 5.200 and C – 2 of glcUA[] 8 83.58[]. Based on the above re- 
sults[] and the assumption that gal and glcUA are members of the commonly found D-series[] the structure 
of 1 could be deduced to be 3-O-8-D-galactopyranosyl[] 1—2 [}B-D-glucuronopyranosyl-gypsogenin. Af- 
ter literature investigation[] it was found that 1 was once obtained on acid hydrolysis of goyasaponin I from 
the fresh fruit of Japanese Momordica charantia L.[] Murakami et а] 2001[]. 

Compound 2 was also isolated as a white amorphous powder. Its molecular formula was assigned 
as С: НО by negative ion FABMS and °C NMR spectra. The °C and ‘Н NMR spectra of 2 were 
very similar to those of 1 except that 2 had an additional xylose. In the HMBC spectrum[] long range 
correlation was observed between H – 1 of the additional ху] 8 5.250 and C - 30 8 86.13[] of 
glcUA. The remaining spectral data were identical with those of 1. So the structure of 2 was represent- 
ed as 3-O-B-D-galactopyranosyl] 1—2 [H 8-D-xylopyranosyl[] 1—73 [T]-8-D-glucuronopyranosyl-gyp- 
sogenin. After literature investigation[] it was found that Lacaille-Dubois et а] 1993[] once obtained 2 


on acid hydrolysis of squarroside A from the roots of Acanthophyllum squarrosum . 
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Negative FABMS and ^C NMR spectra of compound 3 suggested the molecular formula Ces Нор 
Ор. There were six anomeric carbon and six anomeric proton signals in the 'H and С NMR spectra. 
Complete acid hydrolysis of 3 afforded gypsogenin as an aglycone and glucose[] glucuronic acid[] galac- 
tose[] fucose[] rhamnose and xylose by co-TLC with authentic sugar samples. Alkaline hydrolysis of 3 
with 596 aqueous KOH gave a prosaponin which was identified as compound 1. These data indicated 
that two sugars[] galactose[] glucuronic acid[] must be bound by a glycosidic linkage to the aglycone at 
C - 3[] whilst the four remaining sugar moieties must be bound to the aglycone by a glycosidic ester 
linkage at C – 28. Sugar proton signals in the 'H NMR spectra were assigned by ЇН – ! H cosy experi- 
ments. Using this technique[] the spin-systems staring with the aromeric proton signals could be deter- 
mined. Thereafter the C signals was assigned by the C — H connectivities observed as cross-peaks in 
the HMQC spectra. The linkage site of C — 28 sugar moieties could be determined by the HMBC spec- 
trum showing correlations between Н – 1 of gld] 6 5.370 and C - 3 оғ] 8 82. 14[[] H - 1 of xy[] 6 
5.43[] and C - 4 of rhd] 8 78.58[[] H - 1 of rhd] 8 5.94[] and C - 2 of fuc[] 8 74.87[[] H — 1 of fuc 

O 8 5.91[] and C – 28 of the aglycone[] 6 176.58[]. Thus[] the structure of 3 was elucidated to be 3-0- 
g-D-galactopyranosylH 1—2 [)--D-glucuronopyranosyl-gypsogenin-28-O-8-D-xylopyranosyl[] 1—>4 [E 

П 8-D-glucopyranosyll] 1—3 [[}a-L-rhamnopyranosyl[] 1—2 [FB-D-fucopyranosidd] Lobatoside 10. It 
had been isolated from the seed of Actinostemma lobatum Maxim [] Fujioka et ai[] 19920. 

Compound 4 possessed the molecular formula СН Озв which was determined by negative ion 
FABMS and °C NMR spectra. The °C and ! H NMR spectra of 4 were similar to those of 3 except that 
4 had an additional xylose. Alkaline hydrolysis of 4 gave compound 2 as a prosaponin which indicated 
that the additional xylose must be bound to C – 3 of glc-UA. So the structure of 4 was determined to be 
3-O-8-D-galactopyranosyll] 1—2 [H B-D-xylopyranosyll] 13 LL-8-D-glucuronopyranosyl-gypsogenin- 
28-O-B-D-xylopyranosyll 1—4 [H 8-D-glucuronopyranosyl[] 1—3 [[}a-L-rhamnopyranosyl4 1—2 [+ 
B-D-fucopyranoside. Frechet et ад] 19910 had isolated it from the roots of Gypsophila paniculata and 
С. arrostii . 

Compound 5 was obtained as a white powder. Its molecular formula was assigned as Cs; Hjq4033 by 
negative ion FABMS showing a quasi molecular ion peak at m/z 1436[] МО“ . The molecular weight of 
5 was 42 amu more than that of 3 which suggested 5 possessed an additional acetyl group. Further 
comparison of the 'H and ^C NMR spectra of the two compounds also revealed some differences in the 
tetrasaccharide linked to C – 28 of the aglycone. The signal of C – 6 of glucose appeared at 6 62.94 in 
З was shifted 2 ppm to the lower field[] and C — 5 signal was shifted upfield for 3.39ppnl] 8 75.60[T] 
which implied the acetylation of C – 6 of glucose. This was supported by the presence of] M-162-42[]* 
ion peak at m/z 1232 in the FABMS spectrum. Furthermore[] the HMBC spectrum exhibited long range 
correlations between H — 6 of glucose and the ketonic carbon of the acetyl confirming the attachment of 
the acetyl group to the C – 6 position of glucose. Thus[] the structure of 5 was elucidated to be 3-0-8- 
D-galactopyranosyll] 1—2 [F8-D-glucuronopyranosyl-gypsogenin-28-O-8-D-xylopyranosyl 1—4 [E 8- 
D-6-O-acetylglucopyra-nosyll 13 [[-a- L-rhamnopyranosyllH 1—2 [}8-D-fucopyranoside. 





784 UW UU ПОП yu 240 





Ві 5 Ra 
1 —GkUA E Gal H 
о —GIcUA 2 Gal H 
|3 
Ху! 
з аку 2 ба АЕ 
4 
Xyl 
4 —GicuA2 Gal — Fuc nha Gic 
[з |4 
Ху! Xyl 
Rie 5  — GIcUA É-Gal — — Fuc--Rha-3-6-aceWl-Glc 
4 
ly 
GicUA : B-D-glucuronopyranosy! , Glc: B-D-glucopyranosyl, Gal:B-D-galactopyranosyl 
Xyl: B-D-xylopyranosyl, Fue;B-D-fucopyranoside, ^ RhA:a-L-rhamnopyranosy! 


Fig. 1 Structures of compounds 1 — 5 


Experimental 
General  MPs[] uncorrected] 'H NMR[] °C NMR and 2D - NMR spectra were recorded on Bruker AM – 400MHz 
ог DRX – 500 spectrometers with TMS as internal standard and C5D5N as solvent{] FABMS data were recorded on a VG 


Autospec — 3000 spectrometer. 
Table 1 ^C NMR chemical shifts of aglycone moieties of compounds 1-4] in C;D;NO 





C 1 2 3 4 9 

1 38.15 38.20 38.27 38.34 38.50 
2 28.36 28.12 25.00 25.51 25.10 
3 82.51 82.63 83.71 82.52 83.42 
4 55.11 55.25 54.20 55.18 54.68 
5 48.44 48.20 48.56 49.00 48.66 
6 20.49 20.56 20.70 21.00 20.56 
7 32.62 32.81 32.54 32.73 32.51 
8 40.11 40.25 40.34 40.43 40.52 
9 47.96 47.92 47.95 48.03 47.89 
10 36.37 36.20 36.34 36.44 36.45 
11 23.88 23.78 23.92 23.68 23.88 
12 122.34 122.15 122.56 122.60 122.65 
13 145.00 144.68 144.24 144.22 144.19 
14 42.30 42.56 42.28 42.35 42.31 
15 28.36 28.45 28.25 28.29 28.32 
16 23.68 23.75 23.60 23.68 23.65 
17 46.75 46.50 47.08 47.14 47.10 
18 42.11 42.08 42.01 42.11 42.05 
19 46.58 46.42 46.50 46.57 46.55 
20 31.05 30.86 30.89 30.91 30.90 
21 34.34 34.50 34.04 34.12 34.15 
22 33.36 33.45 32.54 32.53 32.55 
23 209.57 210.15 210.12 210.21 210.32 
24 11.00 11.12 11.16 11.15 11.20 
25 15.72 15.86 15.95 15.93 16.02 
26 17.44 17.49 17.46 17.53 17.41 
27 25.02 25.62 26.17 26.15 26.08 
28 180.25 180.50 176.58 176.58 176.61 
29 33.36 33.28 33.30 33.30 33.25 


30 23.88 23.75 23.92 23.91 23.88 
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Plant material Тһе dried roots of Psammosilene tunicoides were purchased from the Yunnan Baiyao Drug Factory 


in Kunming[] Yunnan. 


Extraction and isolation The dried and powdered roots of Psammosilene tunicoides were extracted with EtOH 


O 9096[] under reflux[] and the solution was evaporated in vacuo. The residue was suspended in acetone to afford crude 


saponin as a precipitate| 





П which was subjected to silica gel column chromatography|] eluting with CHCl;-MeOH-H,0[] 8: 


2:0.2–6.5:3.5:0.80 to give two main fractions. The two fractions were further purified on silica gel and Rp-18 column 


chromatography to yield compounds 1 — 5. 
Table 2 ^C NMR chemical shifts of sugar moieties of compounds 1-4] in CSD4N(] 





C 1 2 3 4 5 
3-0- 
glcUA 1 103.30 103.85 103.12 104.02 103.25 
2 83.58 75.69 82.51 75.36 82.79 
3 77.16 86.13 77.01 86.30 76.85 
4 73.05 71.50 72.96 71.37 72.95 
5 77.16 78.62 76.37 78.69 77.28 
6 171.46 172.15 172.00 172.04 171.56 
gal 1 106.33 104.50 106.14 104.33 106.44 
2 74.49 73.89 74.30 74.54 74.38 
3 74.99 74.98 74.42 75.36 74.65 
4 70.22 70.55 70.19 70.28 70.31 
5 77.77 77.19 77.25 77.14 77.62 
6 62.26 62.09 62.16 62.00 62.18 
xyl 1 105.18 105.46 
2 75.36 75.54 
3 78.52 78.38 
4 70.88 70.92 
5 67.42 67.37 
28-0- 
fuc 1 95.13 95.16 95.35 
2 74.87 74.97 75.06 
3 75.49 75.54 75.53 
4 73.24 72.98 73.14 
5 72.36 72.35 72.55 
6 17.03 16.99 17.12 
та 1 102.16 102.16 101.15 
2 71.00 71.37 71.52 
3 82.14 82.52 82.56 
4 78.58 78.69 78.40 
5 69.05 69.13 69.12 
6 19.05 19.06 18.29 
glc 1 105.45 106.37 105.75 
2 75.94 75.95 75.31 
3 78.58 78.94 77.69 
4 71.95 72.11 71.62 
5 78.89 78.69 75.60 
6 62.94 62.30 64.96 
CH; 21.25 
со 172.89 
ху! 1 105.23 105.29 104.95 
2. 75.94 75.95 75.85 
3 79.40 79.44 79.32 
4 71.31 72.98 71.52 
5 67.15 67.37 67.30 
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Compound 1 Cp Hs, O;s[] white amorphous powder] mp 283 – 290*C[T] о! + 470.520 с 0.290 MeOHITI 
FABMS m/4] 8070 M-H[]- 0 6450 M-H-162[]- 0 4690 M-H-162-176[]- 0 ‘н NMR[] C;DNL] 400 МНА 8 5.20 
О 1H[] 40 J 2 7.48 Hd] H-144LT] ò 4.880 1H] 40 J=6.80 НА] Н-1„ А ВС NMR data[] see Table 1 and 2. 
Compound 2 Cy Н, 00 white amorphous powder{] mp 235 – 238*C[] FABMS m/z] 9400 МО“ DJ 8080 M- 
1320-0 7780 M-162[]- 0 646[] M-132-162(]- 0 4700 M-132-162-176[]- L] ‘Н NMR[] C;D;NO 400 МН; 5.19 
0140 40 J2 7.2 H4] Helge 5.24 180 40 J 2 7.2 Н] Н-1 00 4.92] 180 40 J 2 7.5 Њ Нар РС 
NMR data[] see Table 1 and 2. 


Compound З Са Н, О» 





































































































white powdei[] mp 235 – 240% 00 olf} – 1.57 с 0.6350 CsH; NOO FABMS m/z] 
13941 МО“ 0 12320) M-162[] 0 10550 M-H-162-176[]- LJ 8070 M-162-132-146 x 207 O 7610 M-H-176-162 x 2- 
1320- 0 4690 M-H-176-162 x 2-146 х 2-132[]- [] 'H ММЕП сар: мр 400 МНА 8 5.94] 1Н0 Н-1 „00 5.910 1H 


н-1.175.430 100 H-1 00 5.30) 1н0 на, 00 5.120 160 H-1,T 4.72) 180 На алб С NMR data[] see 
Table 1 and 2. 
Compound 4 СН, ОП 
О M-Hi-[] 13930 M-H-132[]- 0 13630 M-H-162[]- 0 12310 M-H-162-132[]- 0 10550 M-H-162-132-176[]- O 807 
0 M-H-132 x 2-162-146 x 20-0 ‘н NMRO G;D,ND 400 МАТ è 5.940 1HD 40 J=7.8 HO H-1,,1] 5.910 180 
4] H-L,ID 5.420] 160 «0 J 2 7.2 Hel) H-1,,00 5.360 160 «0 J=7.8 Н] H-14IT 5.24] 160 40 J 2 7.2 H0 
H-1 val 5.170 180 di] J=7.2 На] ВАШ 4.850 1Н0 nf] H-1 wl Зс NMR data[] see Table 1 and 2. 
Compound 5 Cg7H,o4033[] white powdei[] mp 228 – 230%00 обе + 10.14 с 0.0120 MeOH[T] FABMS т/2] 
14360 МП L] 12740 M-162[]- 0 12320 М-162-420- [] 10980 М-162-1760- 0 8080 M-162-42-132-146 x 2[]- [] 'H 
NMED сене о 400 МНА 8 5.920 1Н0 H-L,[T] 5.950] 140 H-1;,[T] 5.43] 160. H-L,LT] 5.310 160 H-1,.D 
5.08) 10. H-L,[T] 5.191 1Н0 H-1yeua С NMR data] see Table 1 and 2. 





































































































white powdei[] mp 223 - 224*C[T] off? – 4.14] с 0.30 MeOH[T] FABMS m/4] 1525 
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